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IN THE CLAIMS : 

Claims 1, 5-14, 17-19, 21, 24-26, 31-36, 38, 39, 42 and 43 have been amended herein. 
Please note that all claims currently pending and under consideration in the referenced 
application are shown below. Please enter these claims as amended. This listing of claims will 
replace all prior versions and listings of claims in the application. 

Listing of Claims : 

1 . (Currently amended) A method of forming a microelectronic structure, the method 
comprising: 

forming a first dielectric toyer- material upon an oxide layer- over a semiconductor substrate; 
selectively removing the first dielectric layer- material to expose a plurality of areas of the oxide 

forming a second dielectric layer- material over the first dielectric layer-material and in contact 

with the plurality of exposed areas of the oxide layer-: 
selectively removing the second dielectric layer- material to form a plurality of spacers at 

peripheral edges of the plurality of exposed areas of the oxide layer-in contact with lateral 

edges of the first dielectric ktyer material ; 
removing a portion of material from the plurality of areas of the oxide feyer-at locations between 

adjacent portions of the plurality of spacers to form a plurality of isolation trenches 

extending into the semiconductor substrate; 
forming a liner upon a sidcwall of each isolation trench of the plurality of isolation trenches; 
implanting ions in the plurality of isolation trenches in a direction substantially orthogonal to a 

plane of the oxide layer; 
depositing a conformal toyer material in each isolation trench, the conformal layer- material 

extending over remaining portions of the oxide lay er in contact with a corresponding pair 

of the spacers, wherein the depositing is carried out to the extent of filling each isolation 

trench and extending over the spacers and over the first dielectric layer- material so as to 

define an upper surface contour of the conformal laver m ater ial; 
removing portions of the conformal layer material overlying the remaining portions of the oxide 
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layw by planarizing the conformal ktyer- material at least to the first dielectric layer 
m a terial and each spacer such that an upper surface for each isolation trench is co-planar 
to the other upper surfaces, 

the conformal toye^- material comprising a material that is electrically insulative and extends 
continuously between and within the plurality of isolation trenches; and 

removing the first dielectric tevef- material and portions of the oxide layer underlying the first 
dielectric layer- material such that the conformal ferver- material fills each said isolation 
trench, and extends horizontally away from each said isolation trench upon remaining 
portions of the oxide4ayer and, sidewalls of the conformal material start on an. uppe r 
s ur face of the semiconductor su bst rate and are substantially ort hogonajjo th e upper 
surface contour of the conformal material . 

2. (Canceled). 

3. (Previously Presented) The method according to Claim 1 , wherein forming a liner 
upon a sidewall of each isolation trench comprises thermally growing oxide on the 
semiconductor substrate. 

4. (Previously Presented) The method according to Claim 1 , wherein forming the 
liner upon the sidewall of the isolation trench comprises depositing a composition of matter. 

5. (Currently amended) The method of claim 1, wherein implanting ions in the 
plurality of isolation trenches in a direction substantially orthogonal to a plane of the oxide layer 
comprises forming a doped region below the termination of each of said plurality of the isolation 
trenches within the semiconductor substrate. 
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6. (Currently amended) The method according to claim 1, wherein removing 
portions of the conformal teyef- material overlying the remaining portions of the oxide tew 
comprises removing portions of the conformal law- material overlying the remaining portions of 
the oxide lave? by chemical mechanical planarization. 

7. (Currently amended) A method of forming a microelectronic structure, the method 
comprising: 

forming a first dielectric te wniatcrial upon an oxide tew-over a semiconductor substrate; 
selectively removing the first dielectric law- material to expose a plurality of areas of a»the 

oxide- layer ; 

forming a second dielectric tayef material over the first dielectric fetw niaterial and in contact 

with the plurality of exposed areas of the oxide-tew ; 
selectively removing the second dielectric teyer material to form a plurality of spacers at 

peripheral edges of the plurality of exposed areas of the oxide tewin contact with lateral 

edges of the first diclcctric-tew material ; 
removing a portion material from the plurality of areas of the oxide lay er at locations between 

adjacent portions of the plurality of spacers to form a plurality of isolation trenches 

extending into the semiconductor substrate; 
rounding the top edge of each of the isolation trenches; 

implanting ions in the plurality of isolation trenches in a direction substantially orthogonal to a 
plane of the oxide-layer; 

depositing a conformal teyer material filling each isolation trench, the conformal tew- mate.ri.al 

extending over remaining portions of the oxide layer- in contact with a corresponding pair 
of the spacers, wherein the depositing is carried out to the extent of filling each isolation 
trench and extending over the spacers and over the first dielectric law -material so as to 
define an upper surface contour of the conformal layer material ; 
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removing portions of the conformal feyer- material that overlie the remaining portions of the 

oxide layer by planarizing the conformal lever mat eria l to form an upper surface for each 
isolation trench that is co-planar to the other upper surfaces; and 

removing the first dielectric layer material and portions of the oxide layer underlying the first 

dielectric layer- material such that the conformal few- material fills each isolation trench, 
ami-extends horizontally away from each isolation trench upon remaining portions of the 
oxide lays* and adewalls oi the conformal material begin on an upper surface of the 
■jcmiconductoi subbti ate_and arw pi lcnt ed substantial l\ orthogonal t o the u pper surface 
contour ol I Ik conlurmal material , 

wherein: 

the conformal feyer- material comprises a^»ateml-that~is electrically insulative and 

extends continuously between and within the plurality of isolation trenches; 
the conformal tey^-material and the spacers form the upper surface for each isolation 

trench, each upper surface being formed from the conformal fevef- m.ater.ial. and the 

spacer and being situated above the oxide' layer ; and 
the first dielectric feyer- materia l is in contact with at least a pair of the spacers and the 

oxide layer . 

8. (Currently amended) The method according to Claim 7, further comprising: 
forming a gate oxide layer upon the semiconductor substrate. 

9. (Currently amended The method according to claim 7, wherein removing 
portions of the conformal feyer- material comprises etching the material using an etch recipe that 
etches the conformal feyer- material faster than the first dielectric lay er material by a ratio in a 
range from about 1 : 1 to about 2:1. 

10. (Currently amended) The method according to Claim 9, wherein etching the 
material using an etch recipe that etches the conformal layer- m a terial faster than the first 
dielectric feyer- material by a ratio in a range from about 1 : 1 to about 2: 1 comprises etching the 
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conformal teyef-material the ratio is in a range from about 1.3:1 to about 1.7:1. 

1 1 . (Currently amended) The method according to claim 7, wherein removing 
portions of the conformal tow- materi al overlying the remaining portions of the oxide layer 
comprises: 

chemical mechanical planarization, wherein the conformal layer mate rial, the spacers, and the 

first dielectric layefr-material form a planar first upper surface; and 
etching to form a second upper surface situated above the oxide-feye*. 

12. (Currently amended) The method according to Claim 447, wherein etching to 
i vHfW cH*evt«4 uppe i vw4^ce-teino\inti pomons of the conformal material that overlie the 
Tunair.mr po.t.on* oi ilv oxide further comprises etching using an etch recipe that etches the 
conformal kiyer n.:U-ruU faster than the first dielectric layer material by a ratio in a range of from 
about 1 : 1 to about 2:1. 

1 3 . (Currently amended) The method according to Claim 1 2, wherein etching using an 
etch recipe that etches the conformal tovef- material faster than the first dielectric layeHnataial 
by a ratio in a range from about 1 : 1 to about 2: 1 comprises etching using an etch recipe that 
etches the conformal tmw~~ m.ateri.al. faster than the first dielectric teyef-material by a ratio in a 
range of from about 1.3:1 to about 1.7:1. 

14. (Currently amended) A method of forming a microelectronic structure, the method 
comprising: 

forming an oxide lay ef upon a semiconductor substrate; 
forming a silicon nitride layer-upon the oxide layer ; 

selectively removing the silicon nitride layer to expose a plurality of areas of the oxide layer; 
forming a first silicon dioxide layer material over the silicon nitride layer and in contact with the 
plurality of exposed areas of the oxide- layer; 
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selectively removing the first silicon dioxide teyeF- material to form a plurality of spacers at the 

peripheral edges of the plurality of exposed areas of the oxide toyerin contact with lateral 

edges of the silicon nitride layer; 
removing a portion material from the plurality of areas at locations between adjacent portions of 

the plurality of spacers to form a plurality of isolation trenches into the semiconductor 

substrate; 

forming a corresponding electrically active region below the termination of each isolation trench 

within the semiconductor substrate; 
forming a liner upon a sidewall of each isolation trench; 

implanting ions in the plurality of isolation trenches in a direction substantially orthogonal to a 
plane of the oxide law; 

depositing a conformal second silicon dioxide te wmaterial filling each isolation trench, the 
conformal second silicon dioxide ktyer- material within each isolation trench and 
extending over remaining portions of the oxide layer-in contact with the corresponding 
pair of the spacers, the depositing is carried out to the extent of filling each isolation 
trench and extending over the spacers and the silicon nitride layer so as to define an upper 
surface contour of the conformal second silicon dioxide-layer material ; 

removing portions of the conformal second silicon dioxide teyep-material by planarizing the 

conformal second silicon dioxide laver-ma ter ial and the spacers to form an upper surface 
for each isolation trench that is co-planar to the other upper surfaces, wherein an 
electrically insulative material extends continuously between and within the plurality of 
isolation trenches; and 

removing the silicon nitride la-ver-and portions of the oxide layer-underlying the silicon nitride 
layer such that the conformal second silicon dioxide lay er material fills each isolation 
trenctu and-extends horizontally away from each isolation trench upon remaining portions 
of the oxide laver and sidewalls of the second silicon dioxide material start on an up per 
surface of the semiconductor substrate and lie substantially orthogonal to the upper 
surface contour of the second silicon, dioxide material . 
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1 5 . (Previously Presented) The method according to Claim 1 4, wherein forming a 
liner upon a sidewall of each isolation trench comprises forming a thermally grown oxide upon a 
sidewall of the semiconductor substrate. 

1 6. (Previously Presented) The method according to Claim 1 4, wherein forming a 
liner upon a sidewall of each isolation trench comprises forming a liner composed of silicon 
nitride. 

17. (Currently amended) The method according to Claim 15, further comprising: 
forming a gate oxide layer upon the semiconductor substrate. 

18. (Currently amended) A method of forming a microelectronic structure, the method 
comprising: 

forming an oxide layer upon a semiconductor substrate; 

forming a polysilicon layer-upon the oxide layer. 

forming a first dielectric ktyef- material upon the polysiliconlayer; 

selectively removing the first dielectric layer- material, and the polysilicon iayerto expose a 

plurality of areas of the oxide layer; 
forming a second dielectric layer- material conformally over the polysilicon- layer, the first 

dielectric teye^m ateria l and in contact with the plurality of exposed areas of the oxide 

selectively removing the second dielectric layer- material to form a plurality of spacers at the 
peripheral edges of the plurality of exposed areas of the oxide layer— in contact with 
lateral edges of the first dielectricTayer mate rial; 

removing a portion of material from the plurality of areas of the oxide teyet-at locations between 
adjacent portions of the plurality of spacers to form a plurality of isolation trenches 
extending into and terminating within the semiconductor substrate; 

rounding the top edges of each of the isolation trenches; 

implanting ions in the plurality of isolation trenches in a direction substantially orthogonal to a 
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plane of the oxide- layer ; 

depositing a conformal third layer material filling each isolation trench, the conformal third layer 
material extending over remaining portions of the oxide l ayer- in contact with a 
corresponding pair of the spacers, wherein depositing is carried out to the extent of filling 
each isolation trench and extending over the spacers and over the first dielectric layer 
material so as to define an upper surface contour of the conformal third4ay^JiialenaI; 

removing portions of the conformal third layer- material by planarizing the conformal third layer 
m aterial to form an upper surface for each isolation trench that is co-planar to the other 
upper surfaces; and 

removing the first dielectric-layef material polysilicon layer and portions of the oxide layer 

underlying the first dielectric layer- material such that the conformal third fever- material 
fills each isolation trench, ami-extends horizontally away from each isolation trench upon 
remaining portions of the oxide-layer- and side wails of the conformal third, material, extend 
from an uppe r surface of the s emiconductor substrate to the upper surface con tour of the 
conformal third material and the sidewails are substantially orthogonal, to the upper 
su r face contour of the conformal. third ma te ria l; 

wherein a material that is electrically insulative extends continuously between and within the 
plurality of isolation trenches; and wherein the microelectronic structure is defined at 
least in part by the plurality of spacers, the conformal third-fever m at e rial, and the 
plurality of isolation trenches. 

19. (Currently amended) The method according to Claim 1 8, wherein removing 
portions of the conformal third feyef material comprises removing portions of the conformal third 
layer- material by chemical mechanical planarization. 

20. (Previously Presented) The method according to Claim 18, wherein implanting 
comprises forming a doped region below the termination of each isolation trench within the 
semiconductor substrate. 
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2 1 . (Currently amended) The method according to Claim 1 8, wherein rounding the 
top edges of each of the isolation trenches comprises forming a liner upon a sidewall of each 
isolation trench, the liner being confined preferentially within each isolation trench and extending 
from an interface thereof with the oxide feyerto the termination of the isolation trench within the 
semiconductor substrate, and wherein the conformal third layef- ma.teri.al is c o mpo sed of-a a 
electrically insulative-mata4ai. 

22. (Previously Presented) The method according to Claim 2 1 , wherein forming a 
liner upon a sidewall of each isolation trench comprises forming a thermally grown oxide upon a 
sidewall the semiconductor substrate. 



23. (Canceled). 



24. (Currently amended) A method of forming a microelectronic structure, the method 
comprising: 

forming an oxide layer -upon a semiconductor substrate; 

forming a-polysilicon layer- upon the oxide-layer; 

forming a first dielectric law- material upon the polysil icon layer; 

selectively removing the first dielectric tow- material and the polysilicon feyer-to expose a 

plurality of areas of the oxide "layer ; 
forming a second dielectric law- material over the polysilicon4ayer, the first dielectric layer 

m aterial and in contact with the plurality of exposed areas of the oxide layer; 
selectively removing the second dielectric law- material to form a plurality of spacers at the 

peripheral edges of the plurality of exposed areas of the oxide layer— in contact with 

lateral edges of the first dielectric4ayer material ; 
removing a portion of material from the plurality of exposed areas of the oxide kwer at locations 

between adjacent portions of the plurality of spacers to form a plurality of isolation 

trenches extending into and terminating within the semiconductor substrate; 
implanting ions in the plurality of isolation trenches in a direction substantially orthogonal to a 
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plane of the oxide4ayer; 

depositing a conformal third teyefr- material filling each isolation trench, the conformal third layer 
material extending over remaining portions of the oxide-layer in contact with a 
corresponding pair of the spacers, wherein depositing is carried out to the extent of filling 
each isolation trench and extending over the spacers and over the first dielectric layer 
material so as to define an upper surface contour of the conformal third4ayerj]i|texial; 

removing portions of the conformal third teyer- material by planarizing the conformal third layer 
mat e rial to form an upper surface for each isolation trench of the plurality of isolation 
trenches that is co-planar to the other upper surfaces; 

removing the first dielectric laver material , polysilicon layer and portions of the oxide layer 

underlying the first dielectric layer- material such that the conformal third layer- material 
fills each isolation trench. and extends horizontally away from each isolation trench upon 
remaining poitions ol the oxide luvct and MUe^alKoj me lonloimal thud malOMJ* extend 
[rpm in uppe i sm face oi the scmico ndutto i substiate to the uppci suitaic c ontoui ul the 

conlotmal thud matei lal and tlx -,ide\\alls are onenteJ ubstanlujh oijjKH>on J ^ the 

urjpej sip lace cqntouj of the tontonndl thud matcnal, 

wherein the conformal third tavcrmatcrtai is art electrically insulative material that a ndextends 
continuously between and within the plurality of isolation trenches; 

wherein the upper surface for each isolation trench of the plurality of isolation trenches is 
formed from the conformal third teyer materia l, the spacers, and the first dielectric 
layer- material ; and 

wherein the microelectronic structure is defined at least in part by the plurality of spacers, the 
conformal third teyer material , and the plurality of isolation trenches. 

25. (Currently amended) A method of forming a microelectronic structure, the method 
comprising: 

forming an oxide layer - upon a semiconductor substrate; 
forming a first polysilicon layer- material upon the oxide l ayer; 
forming a first dielectric layer ' material upon the polysilicon4ayer; 
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selectively removing the first dielectric fever- material and the first polysilicon few-material to 

expose a plurality of areas of the oxide fever; 
forming a second dielectric tow- material over the first dielectric feyer- material and in contact 

with the plurality of exposed areas of the oxide layer; 
selectively removing the second dielectric fever- material to form a plurality of spacers at 

peripheral edges of the plurality of exposed areas of the oxide feyer-in contact with lateral 

edges of the first dielectric law material ; 
removing a portion of material from the plurality of exposed areas of the oxide feyef at locations 

between adjacent portions of the plurality of spacers to form a plurality of isolation 

trenches extending into and terminating within the semiconductor substrate; 
rounding the top edges of each of the isolation trenches; 

implanting ions in the plurality of isolation trenches in a direction substantially orthogonal to a 
plane of the oxide-few; 

depositing a conformal third fevef material filling each isolation trench, the conformal third fever 
material extending over remaining portions of the oxide feyer in contact with a 
corresponding pair of the spacers, wherein depositing is carried out to the extent of filling 
each isolation trench and extending over the spacers and over the first dielectric taw 
material so as to define an upper surface contour of the conformal third4ayefjTMterial; 

removing portions of the conformal third fevef material overlying the remaining portions of the 
oxide feyef by planarizing the conformal third fevef material to form an upper surface for 
each isolation trench that is co-planar to the other upper surfaces; 

exposing the oxide tow-upon a portion of a surface of the semiconductor substrate; 

forming a gate oxide layer- upon the portion of the surface of the semiconductor substrate; 

forming between the plurality of isolation trenches, and confined in the space therebetween, a 

feyer-eefflpesed-ef- second polysilicon material upon the oxide toyer-in contact with a pair 
of the spacers; 

selectively removing the third material feyef, the spacers, and the feyef-e o m po s ed -ef- second 

polysilicon mater ial to form a portion of at least one of the upper surfaces; and 
removing the first dielectric fever material , first polysilicon materi a l fever-and portions of the 
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oxide layer- underlying the first dielectric layer- material such that the conformal third layer 
m aterial fills each isolation trench, andcxtends horizontally away from each isolation 
trench upon remaining portions of the oxide Saver and sidewali s of ihc conf or mal t hird 
material originate on an upper surface of thc^scmjcondu ctor substrate and extend to the 
upper surface contour of the conformal third material, the sidewalls are oriented 
substantially orthogonal to tl ic uppe r surface contour of the c onform al third material; 
wherein a material that is electrically insulative extends continuously between and within the 
plurality of isolation trenches. 

26. (Currently amended) A method of forming a microelectronic structure, the method 
comprising: 



forming a polysilicon layef-.upon thean oxide overlying a semiconductor substrate layer; 
forming a first dielectric layer-m ateri al upon the polysilicon -layer; 

selectively removing the first dielectric layer- material and the polysilicon layer-to expose a 

plurality of areas of the oxide layer; 
forming a second dielectric layer- material over the polysilicon layer-and the first dielectric layer 

material and in contact with the plurality of exposed areas of the oxide layer; 
selectively removing the second dielectric layef material to form a plurality of spacers at 

peripheral edges of the plurality of exposed areas of the oxide layer-in contact with lateral 

edges of the first dielectric dtiyer materia l ; 
removing material from the plurality of exposed areas of the oxide lay er at locations between 

adjacent portions of the plurality of spacers to form a plurality of isolation trenches 

extending into and terminating within the semiconductor substrate; 
rounding the top edges of each isolation trench of the plurality of isolation trenches; 
implanting ions in the plurality of isolation trenches in a direction substantially orthogonal to a 

plane of the oxide-layer; 
depositing a conformal third faye rmaterial filling each isolation trench, the conformal third layer 

material extending over remaining portions of the oxide layer- in contact with a 
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corresponding pair of the spacers, wherein depositing is carried out to the extent of filling 
each isolation trench and extending over the spacers and over the first dielectric 
layef materia l so as to define an upper surface contour of the conformal third 
tayef ma te rial; 

removing portions of the conformal third ktyer material overlying the remaining portions of the 
oxide layer-by planarizing the conformal third feyef inaterial to form therefrom an upper 
surface for each isolation trench that is co-planar to the other upper surfaces using an etch 
recipe that etches the conformal third toyer material . and the spacers faster than the first 
dielectric tey^- material by a ratio of from about 1 : 1 to about 2:1; 

heat treating the oxide layer, spacers and conformal third teyef-material to fuse the oxide layer, 
spacers and conformal third I iv%. i 1 1 iin al. 

removing the first dielectric -ktnu n. doi i il. pol> silicon ( shj and poitions of the oxide layer 

underlying the first dielectric u %e n il. i il such that the conlormal third teye^ materi al 
fills each isolation trench tntt extends hon/ontally awa\ Irom each isolation trench upon 
remaining portions of the oxide lave* tnd sidewalk ol the conformal third material 
oi innate on an uppei suttdcc of tlit j^iumdtiaoisubsttatcJo_t!ie upporsui lace contour 
u j tht conlotmal thud m Ueinl and the sidewalls ate substantial oithogonal to theunyei 
sui 1 ice c ontoui ot the tonfo i i nal third matei la 1 , 

wherein a material that is electrically insulative extends continuously between and within the 
plurality of isolation trenches; and 

wherein the microelectronic structure is defined at least in part by the plurality of spacers, the 
conformal third4ayer material , and the plurality of isolation trenches. 

27. (Previously Presented) The method according to claim 26, wherein the ratio is in a 
range from about 1.3:1 to about 1.7:1. 

28-30 (Canceled). 
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3 1 . (Currently amended) A method of forming a microelectronic structure, the method 
comprising: 

forming a pad oxide kyef-upon a semiconductor substrate; 
forming a first p olysilicon teyef- m a ter i al upon the oxide-teye?; 
forming a-silicon nitride teyef upon the first polysilicon4gyef material ; 

selectively removing the silicon nitride teyer-and the first polysilicon fa^eF- material to expose a 

plurality of areas of the oxide4aya=; 
forming a first silicon dioxide lay er m aterial over the silicon nitride teye^and in contact with the 

exposed oxide ktyer-at the plurality of exposed areas of the oxide4ayef ; 
selectively removing the first silicon dioxide layeg-rnaterial to form a plurality of spacers at 

peripheral edges of the plurality of exposed areas of the oxide teyw-in contact with lateral 

edges of the silicon nitride ktyef and the polysilicon layef; 
removing a portion of material from the plurality of exposed areas at locations between adjacent 

portions of the plurality of spacers to form a plurality of isolation trenches extending into 

and terminating within the semiconductor substrate, wherein each isolation trench of the 

plurality of isolation trenches is adjacent to and below a pair of the spacers and is situated 

at a corresponding area of the plurality of areas; 
forming a corresponding doped region below the termination of each isolation trench within the 

semiconductor substrate by implanting ions in the plurality of isolation trenches in a 

direction substantially orthogonal to a plane of the oxide lay er; 
forming a liner upon a sidewall of each isolation trench, each liner extending from an interface 

thereof with the oxide la ye r to the termination of the isolation trench within the 

semiconductor substrate; 
rounding the top edges of the isolation trenches; 
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depositing a conformal second tevef material filling each isolation trench, the conformal second 
layer- material extending over remaining portions of the oxide layer-in contact with a 
corresponding pair of the spacers, wherein depositing is carried out to the extent of filling 
each isolation trench and extending over the spacers and over the silicon nitride layef so 
as to define an upper surface contour of the conformal second layef material ; 

removing a portion of the conformal second tew-:ro. aterial. by planarizing the conformal second 
layer n iaterjal and each of the spacers to form an upper surface for each isolation trench 
that is co-planar to the other upper surfaces and is situated above the oxide4ayer ; and 

heat treating the oxide-layer, liner, spacers and conformal second layer- ma terial to fuse the oxide 
layer, liner, spacers and conformal second4ayef material ; 

removing the silicon nitride layer , fi rst polysilicon layer- material and portions of the oxide layer 
underlying the silicon nitride layer such that the conformal second layer- material fills 
each isolation trench, ami extends horizontally away from each isolation trench upon 
remaining portions of the oxide la\u and m dew alls of the contormaj second njatenal 
01 mutate on an uppei sui iace ol t he semiconductor subst r ate and continue to tin, u ppei 
surface contouj of the eontonnal second rnatci iaMhe sidewalk he substantial h 
ot thogon il to the uppei sm lace contour ol the conlonnal second muenal , 

wherein a material that is electrically insulative extends continuously between and within the 
plurality of isolation trenches. 

32. (Currently amended) The method according to Claim 3 1 , wherein each liner is a 
thermally grown oxide of the semiconductor substrate, and wherein the conformal second layer 
material is composed of on electrically insulative mat e rial . 

33. (Currently amended) The method according to Claim 3 1 , wherein each liner is 
composed of silicon nitride, and wherein the conformal second layer material is ee mposed of-aa 
electrically insulative «>atet4al. 



16 



Serial No. 09/392,034 

34. (Currently amended) The method according to Claim 3 1 , further comprising: 
forming a gate oxide layer upon a portion of the surface of the semiconductor substrate; 
forming between the plurality of isolation trenches, and confined in the space therebetween, a 

layer co mpo sed o f s eco nd polysilicon material upon the gate oxide teyer-in contact with a 
pair of the spacers, and 

selectively removing the4ayef-e em po se d ef the second p olysilicon material to form a portion of 
at least one of the upper surfaces. 

3 5 . (Currently amended) A method for forming a microelectronic structure, the 
method comprising: 

forming a polysilicon \*\ or upon an oxide tow-overlying a semiconductor substrate; 
forming a first teyef-maierial upon the polysilicon layer; 

selectively removing the first la\ ^ material and the polysilicon layer-to expose a plurality of 
areas of the oxide layer; 

forming a plurality of isolation trenches through the exposed oxide teyef-at the plurality of areas; 
implanting ions in the plurality of isolation trenches in a direction substantially orthogonal to a 

plane of the oxide -toyer; 
wherein an electrically insulative material extends continuously between and within the plurality 

of isolation trenches, each isolation trench: 

having a spacer composed of a dielectric material upon the oxide layer- in contact with the 
first layer- material and the polysil icon-layer; 

extending from an opening thereto at the top surface of the semiconductor substrate and 
below the oxide layer into and terminating within the semiconductor substrate 
adjacent to and below the spacer; 

having a second toyer material filling the isolation trench and extending above the oxide 
layer in contact with the spacer, wherein filling is performed by depositing the 
second-layer material , and depositing is carried out to the extent of filling each 
isolation trench and extending over the spacer and over the first teye^mterMso 
as to define an upper surface contour of the second teyef material ; and 
17 
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having a planar upper surface formed from the second Immaterial and the spacer and 
being situated above the oxide -kiyef. wherein the planar upper surface is formed 
by substantially simultaneously subjecting the entire upper surface contour of the 
second teve^ materia l to a planarizing process; and 
removing the first4a¥&r material , polysilicon lay«' and portions of the oxide layer underlying the 
first lavef -materiai s uch that the second law- material fills each isolation trench, and 
extends horizontally away from each isolation trench upon remaining portions of the 
oxide Irtvef and sidcv>alls otjhc^ecojnd matenal initiate Mm;yPIMJ?iIli^ tll £ 
semiconductoi substrate and end at the unnei sutlace lonlom ot the second mattnal the 
suk\\g]Is aicj^ub^^ cjonjour ot the second matenal, 

wherein the microelectronic structure is defined at least in part by the plurality of spacers, the 
second-tewf material, and the plurality of isolation trenches. 

36. (Currently amended) The method according to claim 35, 
doping the semiconductor substrate with a dopant having a first conductivity type; 

and wherein implanting ions in the plurality of isolation trenches in a direction substantially 
orthogonal to a plane of the oxide k+yer further comprises: 

doping the semiconductor substrate below each isolation trench with a dopant having a 
second conductivity type opposite the first conductivity type to form a doped trench 
bottom that is below and in contact with a respective one isolation trench of the plurality 
of isolation trenches. 

37. (Previously Presented) The method according to claim 36, wherein the doped 
trench bottom has a width, each isolation trench has a width, and the width of each doped trench 
bottom is greater than the width of the respective isolation trench. 

38. (Currently amended) A method for forming a microelectronic structure, the 
method comprising: 

forming a first layer- material upon an oxide law-overlying a semiconductor substrate; 
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selectively removing the first teyer- material to expose a plurality of areas of the oxide4ayer; 

forming a plurality of isolation trenches through the oxide layer at the plurality of areas, wherein 
an electrically insulative material extends continuously between and within the plurality 
of isolation trenches without filling the plurality of isolation trenches, each isolation 
trench: 

having a spacer composed of a dielectric material upon the oxide tew-in contact with the 

first4ayef material ; 

extending from an opening thereto at the top surface of the semiconductor substrate and 
below the oxide layer-into and terminating within the semiconductor substrate 
adjacent to and below the spacer; 
having a second layer m aterial filling the isolation trench and extending above the oxide 
teyerin contact with the spacer, wherein the filling is performed by depositing the 
second4aver material , and the depositing is carried out to the extent of filling each 
isolation trench and extending over the spacer and over the first tey^materiaL so 
as to define an upper surface contour of the second4ayer material ; and 
having a planar upper surface formed from the second toyer- material and the spacer and 
being situated above the oxide4aver, wherein the planar upper surface is formed 
by removing portions of the second te}^matejnaf by planarizing the entire upper 
surface contour of the second-lave? material; 
implanting ions in the plurality of isolation trenches in a direction substantially orthogonal to a 

plane of the oxide- layer: and 
removing the first layer- material and portions of the oxide layer underlying the first layer 
material such that the second law- material fills each isolation trench, ami- extends 
horizontally away from each isolation trench upon remaining portions of the oxide -layer 
and si.dewa.lls of the second material commence at an. upper surface of the semiconductor 
substrate and end at the upper surface contour of the second material and the sidewalls are 
oriented substantially orthogonal to the upper surface contour of the second material ; 
wherein the microelectronic structure is defined at least in part by the plurality of spacers, the 
second layer mate rial , and the plurality of isolation trenches. 
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39. (Currently amended) The method according to claim 38, further comprising: 
doping the semiconductor substrate with a dopant having a first conductivity type; 

and wherein implanting ions in the plurality of isolation trenches in a direction substantially 
orthogonal to a plane of the oxide teyer further comprises; 

doping the semiconductor substrate below each isolation trench with a dopant having a 
second conductivity type opposite the first conductivity type to form a doped trench 
bottom that is below and in contact with a respective one of the isolation trenches. 

40. (Previously Presented) The method of claim 39, wherein: 
the doped trench bottom has a width; 

each isolation trench has a width; and 

the width of each doped trench bottom is greater than the width of the respective isolation trench. 

41. (Canceled). 

42. (Currently amended) A method for forming a microelectronic structure, the 
method comprising: 

forming a polysilicon layer-upon an oxide law-overlying a semiconductor substrate; 
forming a first fewf- m ate r i a l upon the polysilicon4ayef ; 
forming a first isolation structure including: 

a first spacer composed of a dielectric material upon the oxide layer-in contact with the 

first kyef- material and the polysilicon4ayer; 
a first isolation trench extending into and terminating within the semiconductor substrate 
adjacent to and below the first spacer, wherein the first spacer is situated on a side 
of the first isolation trench, and wherein the first isolation trench has a top edge 
that is rounded; and 

a second spacer composed of a dielectric material upon the oxide l ayer in contact with the 
first teyef- material and the polysil icon layer, the second spacer being situated on a 
20 
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side of the first isolation trench opposite the side of the first spacer; 
forming a second isolation structure including: 

a first spacer composed of a dielectric material upon the oxide feyann contact with the 
first tew- mater i al and the polysilicon4ayeF; 

a first isolation trench extending into and terminating within the semiconductor substrate 
adjacent to and below the first spacer of the second isolation structure, wherein 
the first spacer of the second isolation structure is situated on a side of the first 
isolation trench, and wherein the first isolation trench in the second isolation 
structure has a top edge that is curved; and 

a second spacer composed of a dielectric material upon the oxide layer-in contact with the 
first teyeF-materiai and the polysilicon kyef. the second spacer of the second 
isolation structure being situated on a side of the first isolation trench opposite the 
side of the first spacer of the second isolation structure; 
rounding the top edges of the isolation trenches; 

doping the first isolation trench and second isolation trench by implanting ions in a direction 

substantially orthogonal to a plane of the oxide Lay er; 
forming an active area located within the semiconductor substrate between the first and second 

isolation structures; 

depositing a conformal second toyef- rnaterial comprising an electrically insulative material, the 
conformal second layer mate r i al filling the first and second isolation trenches and 
extending continuously over remaining portions of the oxide layer-in contact with the first 
and second spacers of the respective first and second isolation structures, depositing is 
carried out to the extent of filling each of the isolation trenches and extending over the 
spacers and over the first toyet Hniaterial so as to define an upper surface contour of the 
conformal second-lay^ material ; 

planarizing portions of the upper surface contour of the conformal second km-f m a terial; 

forming a planar upper surface from the conformal second layer- material and the first and second 
spacers of the respective first and second isolation structures, and being situated above 
the oxide-layer; 

21 
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heat treating the oxide-fayer. first spacer, second spacer and conformal second l ayer material, of 
the first isolation structure to fuse the oxide-fayer, first spacer, second spacer and 
conformal second layer- material of the first isolation structure; 

heat treating the oxide -lay er, first spacer, second spacer and conformal second teye^material of 
the second isolation structure to fuse the oxide-feyer, first spacer, second spacer and 
conformal second layer- material of the second isolation structure, and 

removing the first-fever material , polysilicon feyer-and portions of the oxide fever- underlying the 
first la yer material such that the conformal second layer -material fills each isolation 
trench, artd-extends horizontally away from each isolation trench upon remaining portions 
of the oxide-fever and ->i dew alls of the seco n d m atonal i nitiate on an u ppei surface o t the 
semiufflduiloi suhsti tie and extend toward the uppei sin 1 ice contoui o l th e second 
mateiial the sidcv\ajls_jte oriented substantial U pnhogotial to the up pei surfac e contoui 
ot the second material ; 

wherein the microelectronic structure is defined at least in part by the active area, the second 
layer material , and the first and second isolation trenches. 

43. (Currently amended) A method for forming a microelectronic structure, the 
method comprising: 

forming a first layer- material upon an oxide fever-overlying a semiconductor substrate; 
forming a first isolation structure including: 

a first spacer composed of a dielectric material upon the oxide layer- in contact with the 
first layer material ; 

a first isolation trench extending into and terminating within the semiconductor substrate 
adjacent to and below the first spacer, wherein the first spacer is situated on a side 
of the first isolation trench, and wherein the first isolation trench has a top edge 
that is rounded; and 

a second spacer composed of a dielectric material upon the oxide layer in contact with the 
first layer material , the second spacer being situated on a side of the first isolation 
trench opposite the side of the first spacer; 
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forming a second isolation structure including: 

a first spacer composed of a dielectric material upon the oxide layer in contact with the 
first layer material ; 

a first isolation trench extending into and terminating within the semiconductor substrate 
adjacent to and below the first spacer of the second isolation structure, wherein 
the first spacer of the second isolation structure is situated on a side of the first 
isolation trench, and wherein the first isolation trench in the second isolation 
structure has a top edge that is rounded; and 

a second spacer composed of a dielectric material upon the oxide layer-in contact with the 
first layer mat eri al, the second spacer of the second isolation structure being 
situated on a side of the first isolation trench opposite the side of the first spacer 
of the second isolation structure; 
doping the first isolation trench and second isolation trench by implanting ions in a direction 

substantially orthogonal to a plane of the oxide layer; 
forming an active area located within the semiconductor substrate between the first and second 

isolation structures; 

depositing a conformal second layer- material comprising an electrically insulative material to fill 
the first and second isolation trenches and extending continuously over remaining 
portions of the oxide teyer-in contact with the first and second spacers of the respective 
first and second isolation structures, wherein the depositing is carried out to the extent of 
filling each of the isolation trenches and extending over the spacers and over the first 
layer- material so as to define an upper surface contour of the conformal second layer 
material ; 

planarizing the conformal second layer- m.ate.fial. and the first and second spacers of the respective 

first and second isolation structures to form a planar upper surface; 
heat treating the oxide-layer, first spacer, second spacer and conformal second layer- material of 
the first isolation structure to fuse the oxide layer , first spacer, second spacer and 
conformal second layer- material of the first isolation structure; 
heat treating the oxide layer , first spacer, second spacer and conformal second layer- material of 
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the second isolation structure to fuse the oxide-laye*. first spacer, second spacer and 
conformal second tever- material of the second isolation structure; and 
removing the first layer materia! and portions of the oxide feyer-underlying the first layef-material 
such that the conformal second teyer- mate rial fills each isolation trench, ami extends 
horizontally away from each isolation trench upon remaining portions of the oxide4ayer 
aiKUjdevvails of the conformal second nvatei lal originate on an upper surfaecjof the 
^licondiiclo r bub^lrate and extend toward the upper surface contour of the conformal 
scecmd material the sidcwaHs are or i en ted substai itial 1 \ orthogtmal to the upper suiface 
contour of the conformal second material . 
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